
BackgroundBackground Antisocialbehaviour inAntisocial behaviour in

adult life has its roots in childhood.adult life has its roots in childhood.

AimsAims To explore the independent andTo explore the independent and

jointeffects of childhood characteristicsjointeffects of childhood characteristics

onthe persistence of antisocial behaviouronthe persistence of antisocialbehaviour

into adult life.into adult life.

MethodMethod Aclinical sample oftwinswhoAclinical sample oftwinswho

were systematically ascertained in child-were systematically ascertained in child-

hoodwas followedup10^25 years later.Ahoodwas followedup10^25 years later.A

total of 225 twinswere interviewedtotal of 225 twinswere interviewed
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theirrelationshipswithchildhoodandtheirrelationshipswithchildhoodand
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multivariatemodellingchildhoodconductmultivariatemodellingchildhoodconduct

disorderandhyperactivitypredictedadultdisorderandhyperactivitypredictedadult

ASPDevenwheninterveningriskfactorsASPDevenwheninterveningriskfactors

wereaccountedfor.Thenumberofwereaccountedfor.Thenumberof

hyperactiveandconduct symptomsalsohyperactiveandconduct symptomsalso

predictedadultoutcome.predictedadultoutcome.
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behaviourhaspowerfullong-termeffectsbehaviourhaspowerfullong-termeffects

onadultantisocialoutcomes,whichcontinueonadultantisocialoutcomes,whichcontinue

intomiddleadulthood.Theimportanceofintomiddleadulthood.Theimportanceof

numberofsymptoms, thepresenceofnumberofsymptoms, thepresenceof

disruptive disorder, andintermediatedisruptive disorder, and intermediate

experienceshighlightthree areaswhereexperienceshighlightthree areaswhere

interventionsmight be targeted.interventionsmight be targeted.
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Conduct disorder is the most common childConduct disorder is the most common child

psychiatric disorder. About a third of thosepsychiatric disorder. About a third of those

affected have antisocial personality dis-affected have antisocial personality dis-

order in adult life (Robins, 1978) and aorder in adult life (Robins, 1978) and a

further third experience other personality,further third experience other personality,

psychiatric and psychosocial problemspsychiatric and psychosocial problems

(Zoccolillo(Zoccolillo et alet al, 1992). Childhood predic-, 1992). Childhood predic-

tors of persisting antisocial behaviourtors of persisting antisocial behaviour

include high levels of aggression (Olweus,include high levels of aggression (Olweus,

1979), hyperactivity (Farrington1979), hyperactivity (Farrington et alet al,,

1990), early age at onset (Tremblay1990), early age at onset (Tremblay et alet al,,

1994) and aloofness or the absence of1994) and aloofness or the absence of

friendships (Kerrfriendships (Kerr et alet al, 1997). Other factors, 1997). Other factors

have been postulated as mediators or ‘step-have been postulated as mediators or ‘step-

ping stones’ between child and adult anti-ping stones’ between child and adult anti-

social behaviour, including delinquentsocial behaviour, including delinquent

peer groups (Fergusson & Horwood,peer groups (Fergusson & Horwood,

1995; Fergusson, 1996) and early transi-1995; Fergusson, 1996) and early transi-

tions into adult life such as prematuretions into adult life such as premature

termination of education (Caspitermination of education (Caspi et alet al,,

1990). Although these childhood risk fac-1990). Although these childhood risk fac-

tors are established for late adolescent andtors are established for late adolescent and

early adult antisocial behaviour, it is notearly adult antisocial behaviour, it is not

known whether they continue to exert anknown whether they continue to exert an

effect in later life. This study explores theseeffect in later life. This study explores these

childhood factors to determine whetherchildhood factors to determine whether

they remain risk factors for antisocial be-they remain risk factors for antisocial be-

haviour in mid-adult life. We further exam-haviour in mid-adult life. We further exam-

ine whether such risk factors remainine whether such risk factors remain

predictive when intervening (late adoles-predictive when intervening (late adoles-

cent and early adult) behaviour and experi-cent and early adult) behaviour and experi-

ences are accounted for.ences are accounted for.

METHODMETHOD

SampleSample

A twin sample was used because one of theA twin sample was used because one of the

aims of the study was to examine geneticaims of the study was to examine genetic

and environmental influences on the persis-and environmental influences on the persis-

tence of antisocial behaviour. Twins weretence of antisocial behaviour. Twins were

selected from all new cases registered inselected from all new cases registered in

the children’s department of the Maudsleythe children’s department of the Maudsley

Hospital between 1948 and 1982 andHospital between 1948 and 1982 and

ascertained using multiple methods. Theascertained using multiple methods. The

twin register of the Maudsley Hospitaltwin register of the Maudsley Hospital

was used to identify children under 16 yearswas used to identify children under 16 years

old who were registered during the studyold who were registered during the study

period. Item sheets from the children’speriod. Item sheets from the children’s

department, which include twin status,department, which include twin status,

were completed and computerised for allwere completed and computerised for all

patients seen from 1968 onwards. Finally,patients seen from 1968 onwards. Finally,

an exhaustive review of all children’s casean exhaustive review of all children’s case

notes during the study period was con-notes during the study period was con-

ducted, as it appeared that there had beenducted, as it appeared that there had been

occasional failures to include opposite-occasional failures to include opposite-

gender twin pairs in the other two sourcesgender twin pairs in the other two sources

of information. Individuals were excludedof information. Individuals were excluded

if the case notes revealed that at least oneif the case notes revealed that at least one

of the following criteria was present: pri-of the following criteria was present: pri-

mary diagnosis other than emotional ormary diagnosis other than emotional or

behavioural problems; a record of IQ lessbehavioural problems; a record of IQ less

than 70; and co-twin dead at the time ofthan 70; and co-twin dead at the time of

child psychiatric registration. From thechild psychiatric registration. From the

potential participants, 148 probands werepotential participants, 148 probands were

identified. Of these, 15 were co-twins,identified. Of these, 15 were co-twins,

providing a total of 133 twin pairs or 266providing a total of 133 twin pairs or 266

individuals for inclusion.individuals for inclusion.

Participants were traced primarilyParticipants were traced primarily

through the National Health Servicethrough the National Health Service

Register, which indicated the health author-Register, which indicated the health author-

ity of the general practitioner with whomity of the general practitioner with whom

the person was registered. Individual gener-the person was registered. Individual gener-

al practitioners were then contacted toal practitioners were then contacted to

request the person’s address. Where thisrequest the person’s address. Where this

was unsuccessful, traced co-twins and otherwas unsuccessful, traced co-twins and other

family members were asked for the indivi-family members were asked for the indivi-

dual’s current address. A total of 244dual’s current address. A total of 244

individuals were successfully traced, 92%individuals were successfully traced, 92%

of the target sample. Of those traced, 225of the target sample. Of those traced, 225

participated to some degree, with 2 con-participated to some degree, with 2 con-

tinuing to defer interview until after thetinuing to defer interview until after the

study closed and 17 refusing to participate.study closed and 17 refusing to participate.

Of the 225 participants, 202 completed theOf the 225 participants, 202 completed the

entire protocol, 8 completed the protocolentire protocol, 8 completed the protocol

only in part, 12 did not directly participateonly in part, 12 did not directly participate

but allowed researchers to interview an in-but allowed researchers to interview an in-

formant (usually a co-twin but occasionallyformant (usually a co-twin but occasionally

a parent or partner) and 3 agreed to leta parent or partner) and 3 agreed to let

researchers review their adult case notes.researchers review their adult case notes.

Information was available for 107 twinInformation was available for 107 twin

pairs. There were 138 men in the study,pairs. There were 138 men in the study,

of whom 79 were probands, and 87of whom 79 were probands, and 87

women, of whom 42 were probands.women, of whom 42 were probands.

InstrumentsInstruments

The Maudsley version of the Schedule forThe Maudsley version of the Schedule for

Affective Disorders and SchizophreniaAffective Disorders and Schizophrenia

(Maudsley SADS–L; Harrington, 1988)(Maudsley SADS–L; Harrington, 1988)

was used to assess psychiatric disorder inwas used to assess psychiatric disorder in

participants from age 22 years to theparticipants from age 22 years to the

present. This instrument provided compar-present. This instrument provided compar-

ability with other local studies undertakenability with other local studies undertaken

at this time point. To assess personalityat this time point. To assess personality

and psychosocial functioning in adult life,and psychosocial functioning in adult life,

the Adult Personality Functioning Assess-the Adult Personality Functioning Assess-

ment (APFA; Hillment (APFA; Hill et alet al, 1989) was used., 1989) was used.
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This measure was selected because of itsThis measure was selected because of its

emphasis on psychosocial functioning,emphasis on psychosocial functioning,

which is frequently impaired in adults withwhich is frequently impaired in adults with

a history of conduct disorder. The APFAa history of conduct disorder. The APFA

records level and type of functioning inrecords level and type of functioning in

six domains: work, intimate relationships,six domains: work, intimate relationships,

friendships, non-specific relationships,friendships, non-specific relationships,

negotiations and coping. It focuses on func-negotiations and coping. It focuses on func-

tioning in two age periods: 22–30 yearstioning in two age periods: 22–30 years

(early period) and the past 5 years (current(early period) and the past 5 years (current

period). For this reason these two periodsperiod). For this reason these two periods

were used to define early and middle adultwere used to define early and middle adult

life.life.

Childhood psychopathology andChildhood psychopathology and

experiences were assessed using theexperiences were assessed using the

Retrospective Child and AdolescentRetrospective Child and Adolescent

Psychopathology (RECAP) assessmentPsychopathology (RECAP) assessment

(Holmshaw & Simonoff, 1996). This pro-(Holmshaw & Simonoff, 1996). This pro-

vided standardised information on psycho-vided standardised information on psycho-

pathological symptoms, family life, schoolpathological symptoms, family life, school

and other experiences up to age 21 years.and other experiences up to age 21 years.

The psychopathology section is based onThe psychopathology section is based on

the Child and Adolescent Psychiatricthe Child and Adolescent Psychiatric

Assessment (CAPA; AngoldAssessment (CAPA; Angold et alet al, 1995), 1995)

but requires less detail, with more emphasisbut requires less detail, with more emphasis

on associated impairment for endorsementon associated impairment for endorsement

of individual symptoms, because of itsof individual symptoms, because of its

retrospective nature. Recall of symptomsretrospective nature. Recall of symptoms

on the RECAP assessment has been vali-on the RECAP assessment has been vali-

dated using both a clinical and a generaldated using both a clinical and a general

population sample, as described previouslypopulation sample, as described previously

(Holmshaw & Simonoff, 1996).(Holmshaw & Simonoff, 1996).

Each participant was interviewed by aEach participant was interviewed by a

single researcher on all measures. Eachsingle researcher on all measures. Each

member of a twin pair was assessed by amember of a twin pair was assessed by a

different researcher without knowledge ofdifferent researcher without knowledge of

the co-twin’s status. Although researchersthe co-twin’s status. Although researchers

were not told in advance who were pro-were not told in advance who were pro-

bands, this information sometimes camebands, this information sometimes came

out during the course of the assessment.out during the course of the assessment.

All interviewers were trained to criterionAll interviewers were trained to criterion

on each of the assessments. Codings wereon each of the assessments. Codings were

regularly reviewed through research teamregularly reviewed through research team

joint codings of clinical vignettes and meet-joint codings of clinical vignettes and meet-

ings of several research teams using theings of several research teams using the

APFA to ensure similar calibration.APFA to ensure similar calibration.

Variable definitionVariable definition

Childhood DSM–III–R symptoms obtainedChildhood DSM–III–R symptoms obtained

in the RECAP interview were used toin the RECAP interview were used to

generate diagnoses of attention-deficitgenerate diagnoses of attention-deficit

hyperactivity and conduct disorders (Amer-hyperactivity and conduct disorders (Amer-

ican Psychiatric Association, 1987). Thisican Psychiatric Association, 1987). This

procedure standardised the childhoodprocedure standardised the childhood

information, because case notes were avail-information, because case notes were avail-

able for probands only and were completedable for probands only and were completed

at different times during childhood andat different times during childhood and

with variable degrees of detail. As RECAPwith variable degrees of detail. As RECAP

asks for examples of behaviour forasks for examples of behaviour for

symptom endorsement, and as retrospectivesymptom endorsement, and as retrospective

recall may reduce the number of behavioursrecall may reduce the number of behaviours

remembered, lenient thresholds were usedremembered, lenient thresholds were used

for the total number of symptoms requiredfor the total number of symptoms required

for each diagnosis, consistent with thefor each diagnosis, consistent with the

retrospective use of Research Diagnosticretrospective use of Research Diagnostic

Criteria (RDC; HarringtonCriteria (RDC; Harrington et alet al, 1990)., 1990).

For conduct disorder, two or more symp-For conduct disorder, two or more symp-

toms were required rather than the usualtoms were required rather than the usual

three. For attention-deficit hyperactivitythree. For attention-deficit hyperactivity

disorder five symptoms were sufficient,disorder five symptoms were sufficient,

along with an age at onset of 7 years or less.along with an age at onset of 7 years or less.

Diagnoses of antisocial personality dis-Diagnoses of antisocial personality dis-

order were generated from the APFA fororder were generated from the APFA for

the early and current periods. For the earlythe early and current periods. For the early

period, a more lenient criterion of two orperiod, a more lenient criterion of two or

more symptoms was used, as the variablesmore symptoms was used, as the variables

of non-maintenance of a monogamous re-of non-maintenance of a monogamous re-

lationship and unsatisfactory parenting inlationship and unsatisfactory parenting in

these younger individuals often could notthese younger individuals often could not

be assessed. For the current period, thebe assessed. For the current period, the

DSM–III–R requirement of four symptomsDSM–III–R requirement of four symptoms

was implemented. Because the study aimswas implemented. Because the study aims

to examine continuities over time, child-to examine continuities over time, child-

hood conduct disorder was not includedhood conduct disorder was not included

as a prerequisite for the diagnosis of anti-as a prerequisite for the diagnosis of anti-

social personality disorder in either period.social personality disorder in either period.

However, three-quarters (48 of 65) of thoseHowever, three-quarters (48 of 65) of those

reaching the diagnostic threshold for anti-reaching the diagnostic threshold for anti-

social personality disorder in the early adultsocial personality disorder in the early adult

period and 14 of 16 reaching the thresholdperiod and 14 of 16 reaching the threshold

in mid-adult life (current period) also metin mid-adult life (current period) also met

the threshold for conduct disorder.the threshold for conduct disorder.

Data on criminal convictions wereData on criminal convictions were

obtained from the Criminal Records Officeobtained from the Criminal Records Office

(CRO) as described by Elander(CRO) as described by Elander et alet al (2000).(2000).

Convictions were included only if they wereConvictions were included only if they were

for offences normally recorded at the CRO;for offences normally recorded at the CRO;

thus, traffic offences were excluded. A ser-thus, traffic offences were excluded. A ser-

ies of offences dealt with at a single prose-ies of offences dealt with at a single prose-

cution were coded as one offence and wascution were coded as one offence and was

described in nature by the most seriousdescribed in nature by the most serious

offence. Violent offences were categorisedoffence. Violent offences were categorised

separately and included robbery, riot andseparately and included robbery, riot and

affray, assault, grievous bodily harm, actualaffray, assault, grievous bodily harm, actual

bodily harm, wounding and sexual offencesbodily harm, wounding and sexual offences

(Hough & Mayhew, 1983). Data were(Hough & Mayhew, 1983). Data were

grouped according to whether convictionsgrouped according to whether convictions

occurred during the age periods under 17occurred during the age periods under 17

years, 17–21 years, 22–30 years, and 31years, 17–21 years, 22–30 years, and 31

years or older. Official data were supple-years or older. Official data were supple-

mented with self-reports from the RECAPmented with self-reports from the RECAP

and APFA. For the APFA, which coveredand APFA. For the APFA, which covered

offences during both early and currentoffences during both early and current

periods, this included both convictionsperiods, this included both convictions

and undetected crime (i.e. self-reports ofand undetected crime (i.e. self-reports of

criminal activity not detected by thecriminal activity not detected by the

authorities). For those aged under 17 years,authorities). For those aged under 17 years,

reports of crime detected by the police andreports of crime detected by the police and

leading to a conviction were included.leading to a conviction were included.

There were no self-report data for the 17–There were no self-report data for the 17–

21 years age period. For the current21 years age period. For the current

analyses, criminality was dichotomisedanalyses, criminality was dichotomised

according to whether no crime or any crimeaccording to whether no crime or any crime

had been committed during each period,had been committed during each period,

and was divided into ‘any crime’ andand was divided into ‘any crime’ and

‘violent crime’ only.‘violent crime’ only.

Peer group delinquency during second-Peer group delinquency during second-

ary school was ascertained from theary school was ascertained from the

RECAP and was scored as positive whetherRECAP and was scored as positive whether

or not the person interviewed was involvedor not the person interviewed was involved

in the group’s delinquent activities. Thein the group’s delinquent activities. The

absence of a best friend during the second-absence of a best friend during the second-

ary school period was coded positively.ary school period was coded positively.

Aloofness was coded positively in theAloofness was coded positively in the

absence of both a best friend during second-absence of both a best friend during second-

ary school and also a regular peer groupary school and also a regular peer group

during the same period.during the same period.

To estimate intellectual ability, theTo estimate intellectual ability, the

Quick Test was used (Ammons &Quick Test was used (Ammons &

Ammons, 1962). This vocabulary testAmmons, 1962). This vocabulary test

requires the participant to point to one ofrequires the participant to point to one of

four pictures, choosing the one that bestfour pictures, choosing the one that best

depicts the word that has been read aloud.depicts the word that has been read aloud.

The Quick Test has been validated in ourThe Quick Test has been validated in our

sample against childhood IQ measures insample against childhood IQ measures in

the subgroup where these were available,the subgroup where these were available,

showing a correlation of 0.48 with child-showing a correlation of 0.48 with child-

hood IQ. This is only slightly lower thanhood IQ. This is only slightly lower than

the correlations reported for more standardthe correlations reported for more standard

measures of IQ over the period from child-measures of IQ over the period from child-

hood to adult life (Anastasi, 1990). IQ washood to adult life (Anastasi, 1990). IQ was

used as a continuous measure. Readingused as a continuous measure. Reading

and/or spelling problems in childhood wereand/or spelling problems in childhood were

recorded as a binary variable using retro-recorded as a binary variable using retro-

spective recollection of problems and/orspective recollection of problems and/or

help with these problems in primary orhelp with these problems in primary or

secondary school. This measure was inde-secondary school. This measure was inde-

pendently validated in a subgroup of 59pendently validated in a subgroup of 59

persons for whom relevant psychometricpersons for whom relevant psychometric

test data for specific reading retardationtest data for specific reading retardation

were available from childhood, and showedwere available from childhood, and showed

a sensitivity of 66.7%, specificity of 93.1%a sensitivity of 66.7%, specificity of 93.1%

and correct classification of 86.4%. Age ofand correct classification of 86.4%. Age of

leaving school was extracted from theleaving school was extracted from the

RECAP.RECAP.

StatisticsStatistics

Data reduction was performed in SAS (SAS,Data reduction was performed in SAS (SAS,

1988). Data from both members of twin1988). Data from both members of twin

pairs were used. To correct for the non-pairs were used. To correct for the non-

independence of these observations,independence of these observations,

Huber’s formula for calculating robustHuber’s formula for calculating robust

standard errors (Huber, 1967) was imple-standard errors (Huber, 1967) was imple-

mented in Stata (StataCorp, 1997). Linearmented in Stata (StataCorp, 1997). Linear

regression was used for continuousregression was used for continuous

dependent variables and logistic regressiondependent variables and logistic regression

for categorical outcomes. To account forfor categorical outcomes. To account for

variation in the age of participants atvariation in the age of participants at
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follow-up, a covariate reflecting age wasfollow-up, a covariate reflecting age was

used. For analyses using dependent vari-used. For analyses using dependent vari-

ables where participants were 30 years oldables where participants were 30 years old

or less, to account for the length of recallor less, to account for the length of recall

required, a dummy variable generated fromrequired, a dummy variable generated from

age at interview minus 21 years (the begin-age at interview minus 21 years (the begin-

ning of the early adult period) was used.ning of the early adult period) was used.

For dependent measures in the period overFor dependent measures in the period over

age 30 years, variation in the length of theage 30 years, variation in the length of the

period was accounted for by using a dum-period was accounted for by using a dum-

my variable of current age minus 30 years,my variable of current age minus 30 years,

with values missing for those aged 30 yearswith values missing for those aged 30 years

or less at follow-up interview. Categoricalor less at follow-up interview. Categorical

age classification into early age at follow-age classification into early age at follow-

up (under age 35 years coded as 0) andup (under age 35 years coded as 0) and

those with current information (age 35those with current information (age 35

years or above coded as 1) was made toyears or above coded as 1) was made to

provide a direct comparison of these twoprovide a direct comparison of these two

groups.groups.

RESULTSRESULTS

At the time of follow-up the mean age of theAt the time of follow-up the mean age of the

sample was 38.2 years (range 28–59) withsample was 38.2 years (range 28–59) with

no significant gender difference. One 18-no significant gender difference. One 18-

year-old died at that age and an informantyear-old died at that age and an informant

interview with the co-twin was conducted.interview with the co-twin was conducted.

Of the sample, 65% (Of the sample, 65% (nn¼147) were 35 years147) were 35 years

of age or more at the time of interview. Thisof age or more at the time of interview. This

allowed a division of the sample into young-allowed a division of the sample into young-

er (under 35 years at time of follow-uper (under 35 years at time of follow-up

interview) and older (35 years or more atinterview) and older (35 years or more at

follow-up) cohorts. Only in the older cohortfollow-up) cohorts. Only in the older cohort

do ‘current’ ratings apply.do ‘current’ ratings apply.

The rates for the childhood disruptiveThe rates for the childhood disruptive

diagnoses and other risk factors are pre-diagnoses and other risk factors are pre-

sented in Table 1, along with the effectssented in Table 1, along with the effects

on prevalence of gender, proband statuson prevalence of gender, proband status

and age at follow-up. Over half theand age at follow-up. Over half the

men had a diagnosis of conduct disorder,men had a diagnosis of conduct disorder,

compared with only a fifth of women.compared with only a fifth of women.

Probands were more likely to have conductProbands were more likely to have conduct

disorder than non-probands. Younger peo-disorder than non-probands. Younger peo-

ple were more likely to report the presenceple were more likely to report the presence

of conduct disorder. With respect to hyper-of conduct disorder. With respect to hyper-

activity disorder, the higher rate in men wasactivity disorder, the higher rate in men was

not significant, nor did it vary significantlynot significant, nor did it vary significantly

according to proband status, although bothaccording to proband status, although both

trends were in the expected direction. Thetrends were in the expected direction. The

prevalence did not change according toprevalence did not change according to

age group at follow-up. Hyperactivity wasage group at follow-up. Hyperactivity was

significantly related to conduct disordersignificantly related to conduct disorder

(OR(OR¼5.3, 95% CI 2.3–11.9;5.3, 95% CI 2.3–11.9; PP550.001).0.001).

The supplementation of official juvenileThe supplementation of official juvenile

crime records (which are usually expungedcrime records (which are usually expunged

if there is no record of adult crime) withif there is no record of adult crime) with

self-reports from the RECAP increased theself-reports from the RECAP increased the

number of those convicted at age 16 yearsnumber of those convicted at age 16 years

or younger from 45 to 62. This rate of moreor younger from 45 to 62. This rate of more

than a quarter of the sample (35% of men,than a quarter of the sample (35% of men,

14% of women) who were convicted does14% of women) who were convicted does

not include those receiving either officialnot include those receiving either official

or unofficial cautions, or those prosecutedor unofficial cautions, or those prosecuted

but found not guilty. The prevalence ofbut found not guilty. The prevalence of

‘transitional’ offences occurring from ages‘transitional’ offences occurring from ages

17 years to 21 years was slightly lower, at17 years to 21 years was slightly lower, at

21%, but may be an underestimate because21%, but may be an underestimate because

there were no self-report data for thisthere were no self-report data for this

period. In both periods, male participantsperiod. In both periods, male participants

and probands were more likely to haveand probands were more likely to have

committed any crime. Only ‘any crime’committed any crime. Only ‘any crime’

during the transitional period showed aduring the transitional period showed a

significant effect of age classification. Thesignificant effect of age classification. The

rates of violent offences were low; althoughrates of violent offences were low; although

men had more frequently committedmen had more frequently committed

violent offences, significant differencesviolent offences, significant differences

could not be determined either because ofcould not be determined either because of

low power (in the transitional period) orlow power (in the transitional period) or

empty cells (no affected women in theempty cells (no affected women in the

juvenile period). There was an associationjuvenile period). There was an association

between having a juvenile offence and bothbetween having a juvenile offence and both

conduct disorder (ORconduct disorder (OR¼11.52, 95% CI11.52, 95% CI

5.13–25.89;5.13–25.89; PP550.001) and hyperactivity0.001) and hyperactivity

((OROR¼3.13, 95% CI 1.57–6.24;3.13, 95% CI 1.57–6.24; PP550.001):0.001):

see Table 3. Similar relationships weresee Table 3. Similar relationships were

observed between both total transitionalobserved between both total transitional

offences and conduct disorder (ORoffences and conduct disorder (OR¼3.36,3.36,

95% CI 1.53–7.34;95% CI 1.53–7.34; PP550.001) and hyper-0.001) and hyper-

activity (ORactivity (OR¼2.32, 95% CI 1.44–4.69;2.32, 95% CI 1.44–4.69;

PP¼0.02), although the latter became0.02), although the latter became

insignificant once conduct disorder wasinsignificant once conduct disorder was

accounted for (adjusted ORaccounted for (adjusted OR¼1.80, 95%1.80, 95%

CI 0.85–3.78;CI 0.85–3.78; PP¼0.12).0.12).

Boys, probands and younger partici-Boys, probands and younger partici-

pants more commonly had a delinquentpants more commonly had a delinquent

peer group. Reading and spelling problemspeer group. Reading and spelling problems

were also more frequent in males but therewere also more frequent in males but there

was no difference according to probandwas no difference according to proband

12 012 0

Table1Table1 Rates of childhood disorders and risk factorsRates of childhood disorders and risk factors

OverallOverall MaleMale FemaleFemale OR orOR or tt11

nn (%)(%) nn (%)(%) nn (%)(%)
MM44FF PrPr44NPrNPr YoungYoung44olderolder22

DiagnosisDiagnosis

Conduct disorderConduct disorder 101 (46.5)101 (46.5) 79 (59.4)79 (59.4) 22 (21.2)22 (21.2) 4.1***4.1*** 1.6***1.6*** 2.6**2.6**

HyperactivityHyperactivity 38 (17.4)38 (17.4) 27 (20.5)27 (20.5) 11 (12.6)11 (12.6) 1.71.7 1.31.3 1.21.2

Risk factorRisk factor

Delinquent peer groupDelinquent peer group 71 (31.6)71 (31.6) 54 (39.1)54 (39.1) 17 (19.5)17 (19.5) 3.0**3.0** 1.3*1.3* 1.9*1.9*

IQIQ33 195 (98)195 (98) 120 (97.2)120 (97.2) 75 (99.3)75 (99.3) 1.161.16 0.440.44 4.74***4.74***

Reading/spelling problemsReading/spelling problems 66 (29.6)66 (29.6) 47 (34.6)47 (34.6) 19 (21.8)19 (21.8) 1.9*1.9* 0.90.9 1.31.3

Age at leaving schoolAge at leaving school33 220 (15.8)220 (15.8) 134 (15.7)134 (15.7) 86 (15.9)86 (15.9) 0.840.84 2.04*2.04* 771.93*1.93*

Absence of best friendAbsence of best friend 91 (41.9)91 (41.9) 27 (31.4)27 (31.4) 64 (48.9)64 (48.9) 2.1*2.1* 3.0***3.0*** 1.11.1

AloofnessAloofness 12 (5.5)12 (5.5) 8 (4.7)8 (4.7) 4 (5.5)4 (5.5) 1.31.3 1.31.3 1.41.4

Any offences (at ageAny offences (at age5517 years)17 years) 62 (27.6)62 (27.6) 50 (36.2)50 (36.2) 12 (13.8)12 (13.8) 3.8***3.8*** 1.7***1.7*** 1.11.1

Violent offences (at ageViolent offences (at age5517 years)17 years) 6 (2.7)6 (2.7) 6 (4.3)6 (4.3) 0 (0)0 (0) n.c.n.c.44 1.51.5 3.93.9

Any offences (at age 17^21 years)Any offences (at age 17^21 years) 48 (21.3)48 (21.3) 40 (29)40 (29) 8 (0.2)8 (0.2) 4.0**4.0** 1.31.3 2.5*2.5*

Violent offences (at age 17^21 years) 12 (5.3)Violent offences (at age 17^21 years) 12 (5.3) 10 (7.3)10 (7.3) 2 (2.3)2 (2.3) 3.33.3 1.11.1 1.41.4

M, male; F, female; NPr, non-proband; Pr, proband.M, male; F, female; NPr, non-proband; Pr, proband.
1. Odds ratios (except for IQ and school leaving age): *1. Odds ratios (except for IQ and school leaving age): *PP550.05; **0.05; **PP550.01; ***0.01; ***PP550.001.0.001.
2. Young, 34 years old or less at interview; older, 35 years old or greater.2. Young, 34 years old or less at interview; older, 35 years old or greater.
3. Mean differences examined by3. Mean differences examined by tt-test, value given is-test, value given is tt..
4. Not calculable, no female offenders.4. Not calculable, no female offenders.
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status or age group classification. Therestatus or age group classification. There

was no gender or proband difference inwas no gender or proband difference in

mean IQ but younger participants per-mean IQ but younger participants per-

formed significantly better. Over the entireformed significantly better. Over the entire

sample, the mean age of leaving school wassample, the mean age of leaving school was

15.8 years, being younger in probands but15.8 years, being younger in probands but

showing no gender difference. The oldershowing no gender difference. The older

cohort left school earlier (mean age 15.7cohort left school earlier (mean age 15.7

years) than the younger cohort (mean ageyears) than the younger cohort (mean age

16.0 years). The effect is in line with the16.0 years). The effect is in line with the

change in statutory school leaving age fromchange in statutory school leaving age from

15 years to 16 years in 1974, although the15 years to 16 years in 1974, although the

age cohort classification is not identicalage cohort classification is not identical

with this shift.with this shift.

Men were twice as commonly affectedMen were twice as commonly affected

with antisocial personality disorder thanwith antisocial personality disorder than

women (Table 2) although the differencewomen (Table 2) although the difference

was only significant in the early adult peri-was only significant in the early adult peri-

od. Neither early nor current-period ratesod. Neither early nor current-period rates

varied according to proband status. Thevaried according to proband status. The

effect of age cohort could only be testedeffect of age cohort could only be tested

for variables in the early period, as thefor variables in the early period, as the

younger cohort did not have data for theyounger cohort did not have data for the

current period. Early antisocial personalitycurrent period. Early antisocial personality

disorder was significantly increased in thedisorder was significantly increased in the

younger cohort. Rates in the early periodyounger cohort. Rates in the early period

were also considerably higher than thosewere also considerably higher than those

in the current period. To determine the rea-in the current period. To determine the rea-

sons for this difference, we first comparedsons for this difference, we first compared

the rates of the disorder using the same, lessthe rates of the disorder using the same, less

stringent criteria of two or more symptomsstringent criteria of two or more symptoms

in both periods, for the subgroup of peoplein both periods, for the subgroup of people

in whom diagnoses of antisocial personalityin whom diagnoses of antisocial personality

disorder were available for both age peri-disorder were available for both age peri-

ods. This revealed rates of 21.8% andods. This revealed rates of 21.8% and

21.3% for the early and current periods,21.3% for the early and current periods,

which were not significantly differentwhich were not significantly different

(McNemar’s(McNemar’s SS¼0.0, d.f.0.0, d.f.¼1,1, PP440.8). A0.8). A

comparison of the stricter and more lenientcomparison of the stricter and more lenient

criteria for the disorder in the current peri-criteria for the disorder in the current peri-

od revealed rates of 11.1%od revealed rates of 11.1% v.v. 21.5%21.5%

(McNemar’s(McNemar’s SS¼15.0, d.f.15.0, d.f.¼1,1, PP550.001),0.001),

indicating that the symptom thresholdindicating that the symptom threshold

significantly altered the rate of diagnosis.significantly altered the rate of diagnosis.

This suggests that the difference in the ratesThis suggests that the difference in the rates

across the early and current age periods wasacross the early and current age periods was

due both to the varying stringency ofdue both to the varying stringency of

criteria and also to a secular change in thecriteria and also to a secular change in the

sample; the latter has been reported insample; the latter has been reported in

other samples (Robins & Price, 1991).other samples (Robins & Price, 1991).

However, the absence of change in ratesHowever, the absence of change in rates

over the two time periods using the lessover the two time periods using the less

stringent threshold for both periodsstringent threshold for both periods

suggests that neither differential recall norsuggests that neither differential recall nor

reduction in antisocial personality disorderreduction in antisocial personality disorder

with increasing age was operating.with increasing age was operating.

There were substantial gender differ-There were substantial gender differ-

ences in criminality rates for any offence inences in criminality rates for any offence in

both adult age periods, but no effect of pro-both adult age periods, but no effect of pro-

band status, nor an effect of age cohort onband status, nor an effect of age cohort on

early adult crime. Although more male thanearly adult crime. Although more male than

female participants had committed violentfemale participants had committed violent

offences, the rates were high enough tooffences, the rates were high enough to

achieve statistical significance only for theachieve statistical significance only for the

22–30 year age period. There was no22–30 year age period. There was no

effect of proband status for violent offend-effect of proband status for violent offend-

ing in either of the time periods. There wereing in either of the time periods. There were

non-significant trends for the younger co-non-significant trends for the younger co-

hort and for probands to have committedhort and for probands to have committed

more violent crime. In the 22–30 year agemore violent crime. In the 22–30 year age

period, any offence was strongly related toperiod, any offence was strongly related to

contemporaneous antisocial personalitycontemporaneous antisocial personality

disorder (ORdisorder (OR¼18.1, 95% CI 8.8–37.1;18.1, 95% CI 8.8–37.1;

PP550.001) and the same was the case for0.001) and the same was the case for

violent offences (ORviolent offences (OR¼10.8, 95% CI 4.0–10.8, 95% CI 4.0–

28.7;28.7; PP550.001). The relationship between0.001). The relationship between

antisocial personality disorder in theantisocial personality disorder in the

current period and criminality is not strictlycurrent period and criminality is not strictly

contemporaneous: whereas ratings for anti-contemporaneous: whereas ratings for anti-

social personality disorder cover the past 5social personality disorder cover the past 5

years only, criminality includes all offencesyears only, criminality includes all offences

committed after the age of 30 years. Never-committed after the age of 30 years. Never-

theless, the associations remain strong.theless, the associations remain strong.

Those with a current diagnosis of antisocialThose with a current diagnosis of antisocial

personality disorder were 22.6 times morepersonality disorder were 22.6 times more

likely to have committed any offence atlikely to have committed any offence at

age 31 years or above (95% CI 6.2–81.8;age 31 years or above (95% CI 6.2–81.8;

PP550.001) and 18.6 times more likely to0.001) and 18.6 times more likely to

have committed a violent crime in thathave committed a violent crime in that

period (95% CI 4.5–76.9;period (95% CI 4.5–76.9; PP550.001).0.001).

Longitudinal relationshipsLongitudinal relationships

The odds ratios adjusted for age betweenThe odds ratios adjusted for age between

childhood risk factors and adult outcomechildhood risk factors and adult outcome

were initially explored through univariatewere initially explored through univariate

analyses (Table 3). Of the 135 relationshipsanalyses (Table 3). Of the 135 relationships

tested where an odds ratio could betested where an odds ratio could be

calculated (5 relationships were excludedcalculated (5 relationships were excluded

where the odds ratio was not availablewhere the odds ratio was not available

because of empty cells), 73 (54%) werebecause of empty cells), 73 (54%) were

significantly associated in the predictedsignificantly associated in the predicted

direction atdirection at PP550.05 or lower. All of the 50.05 or lower. All of the 5

odds ratios that could not be calculatedodds ratios that could not be calculated

involved violent crimes, the least prevalentinvolved violent crimes, the least prevalent

outcomes. Furthermore, only one of theoutcomes. Furthermore, only one of the

non-significant relationships showed annon-significant relationships showed an

odds ratio in the direction opposite toodds ratio in the direction opposite to

prediction; in other cases the strength ofprediction; in other cases the strength of

the relationship fell short of significance.the relationship fell short of significance.

Particularly striking are the predictionsParticularly striking are the predictions

from early childhood variables to antisocialfrom early childhood variables to antisocial

personality disorder in the current period,personality disorder in the current period,

where 46% of the sample were being ratedwhere 46% of the sample were being rated

at age 40–44 years or older. These associa-at age 40–44 years or older. These associa-

tions were as large for the latter period astions were as large for the latter period as

for the earlier adult period, demonstratingfor the earlier adult period, demonstrating

that the impact of childhood problems doesthat the impact of childhood problems does

not attenuate during adult life.not attenuate during adult life.

It is interesting to note that neitherIt is interesting to note that neither

aloofness nor the absence of a best friendaloofness nor the absence of a best friend

was associated with any of the antisocialwas associated with any of the antisocial

outcomes. It is also intriguing that theoutcomes. It is also intriguing that the

impact of leaving school early becomesimpact of leaving school early becomes

more important with age, both in terms ofmore important with age, both in terms of

magnitude of the odds ratio and statisticalmagnitude of the odds ratio and statistical

significance. Although the significance ofsignificance. Although the significance of

the relationship between reading problemsthe relationship between reading problems

and antisocial outcomes varied, and wasand antisocial outcomes varied, and was

only significant for total crime in theonly significant for total crime in the

transitional and early adult periods, it istransitional and early adult periods, it is

interesting to note that the magnitude ofinteresting to note that the magnitude of

the odds ratios increases with outcomes inthe odds ratios increases with outcomes in

older age periods.older age periods.

To examine the mechanisms of con-To examine the mechanisms of con-

tinuity from childhood to adult life, wetinuity from childhood to adult life, we

121121

Table 2Table 2 Rates of adult antisocial outcomesRates of adult antisocial outcomes

DiagnosisDiagnosis OverallOverall MaleMale FemaleFemale OROR11

nn (%)(%) nn (%)(%) nn (%)(%)
MM44FF PrPr44NPrNPr YoungerYounger44olderolder22

Antisocial personalityAntisocial personality

disorderdisorder

At 22^30 years of ageAt 22^30 years of age 67 (31.2)67 (31.2) 51 (39.2)51 (39.2) 16 (18.8)16 (18.8) 2.8**2.8** 1.11.1 3.4***3.4***

CurrentCurrent 16 (11.1)16 (11.1) 12 (13.9)12 (13.9) 4 (7)4 (7) 2.22.2 1.01.0 NANA33

Any offenceAny offence

At 22^30 years of ageAt 22^30 years of age 68 (30.4)68 (30.4) 57 (41.6)57 (41.6) 11 (12.6)11 (12.6) 4.9***4.9*** 1.11.1 1.81.8

AtAt4430 years of age30 years of age 29 (18.2)29 (18.2) 25 (26.3)25 (26.3) 4 (6.3)4 (6.3) 5.4**5.4** 1.31.3 NANA33

Violent offenceViolent offence

At 22^30 years of ageAt 22^30 years of age 27 (12.1)27 (12.1) 25 (18.3)25 (18.3) 2 (2.3)2 (2.3) 9.4**9.4** 1.21.2 2.32.3

AtAt4430 years of age30 years of age 12 (6.9)12 (6.9) 10 (10.5)10 (10.5) 1 (1.6)1 (1.6) 7.47.4 2.92.9 NANA33

M, male; F, female; NPr, non-proband; Pr, probandM, male; F, female; NPr, non-proband; Pr, proband
1. Odds ratios; *1. Odds ratios; *PP550.05; **0.05; **PP550.01; ***0.01; ***PP550.001.0.001.
2. Younger, 34 years old or less at interview; older, 35 years old or greater.Comparisons not available for the current2. Younger, 34 years old or less at interview; older, 35 years old or greater.Comparisons not available for the current
period.period.
3. Not applicable, because onlymeasured on older cohort.3. Not applicable, because onlymeasured on older cohort.
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built up a longitudinal model based onbuilt up a longitudinal model based on

temporal sequence (Fig. 1). Readingtemporal sequence (Fig. 1). Reading

problems and IQ were selected as ante-problems and IQ were selected as ante-

cedent variables based on longitudinalcedent variables based on longitudinal

studies where these appear to be precursorsstudies where these appear to be precursors

of later behavioural problems. Hyper-of later behavioural problems. Hyper-

activity disorder had a requirement of onsetactivity disorder had a requirement of onset

before age 7 years and was therefore likelybefore age 7 years and was therefore likely

to precede conduct disorder reaching diag-to precede conduct disorder reaching diag-

nostic threshold. Absence of a best friendnostic threshold. Absence of a best friend

and aloofness were not included, as theyand aloofness were not included, as they

did not predict outcome in the univariatedid not predict outcome in the univariate

analyses. A model was built up, allowinganalyses. A model was built up, allowing

all temporally antecedent variables to beall temporally antecedent variables to be

possible predictors. Non-significant vari-possible predictors. Non-significant vari-

ables were sequentially removed, startingables were sequentially removed, starting

with the least significant, and re-runningwith the least significant, and re-running

the model each time. Only those predictorthe model each time. Only those predictor

variables significant atvariables significant at PP550.05 were0.05 were

retained in the final model.retained in the final model.

The significant relationships are shownThe significant relationships are shown

in Fig. 2, with the adjusted odds ratios.in Fig. 2, with the adjusted odds ratios.

Both IQ and reading problems were enteredBoth IQ and reading problems were entered

as predictors of hyperactivity. Althoughas predictors of hyperactivity. Although

reading problems and IQ were themselvesreading problems and IQ were themselves

highly associated (ORhighly associated (OR¼0.82 per IQ point,0.82 per IQ point,

95% CI 0.77–0.94;95% CI 0.77–0.94; PP550.001), their0.001), their

patterns of prediction were different frompatterns of prediction were different from

those of early disruptive behaviours.those of early disruptive behaviours.

Whereas IQ was associated with conductWhereas IQ was associated with conduct

disorder but not with hyperactivity, notdisorder but not with hyperactivity, not

even in bivariate analyses, reading pro-even in bivariate analyses, reading pro-

blems were associated with hyperactivityblems were associated with hyperactivity

but not with conduct disorder – again notbut not with conduct disorder – again not

even in bivariate analyses. Having aneven in bivariate analyses. Having an

adolescent delinquent peer group wasadolescent delinquent peer group was

predicted by both conduct disorder andpredicted by both conduct disorder and

hyperactivity. Any juvenile crime washyperactivity. Any juvenile crime was

predicted by conduct disorder alone.predicted by conduct disorder alone.

Juvenile violent crime was predicted byJuvenile violent crime was predicted by

low IQ; an odds ratio for the effect oflow IQ; an odds ratio for the effect of

conduct disorder could not be calculatedconduct disorder could not be calculated

in the multivariate context because in allin the multivariate context because in all

cases in which violent crime had beencases in which violent crime had been

committed the person had conductcommitted the person had conduct

disorder.disorder.

Any transitional crime was mostAny transitional crime was most

strongly predicted by any juvenile crime,strongly predicted by any juvenile crime,

although a delinquent peer group andalthough a delinquent peer group and

reading problems also contributed.reading problems also contributed.

Although conduct disorder and hyperactiv-Although conduct disorder and hyperactiv-

ity were significant predictors in bivariateity were significant predictors in bivariate

analysis, they had no independent effectanalysis, they had no independent effect

when more temporally proximate variableswhen more temporally proximate variables

were included. Violent crime during thewere included. Violent crime during the

transitional period was independently pre-transitional period was independently pre-

dicted only by any juvenile crime. As withdicted only by any juvenile crime. As with

any transitional crime, while both conductany transitional crime, while both conduct

disorder and delinquent peer groupdisorder and delinquent peer group

predicted transitional violent crime inpredicted transitional violent crime in

univariate analyses, neither associationunivariate analyses, neither association

was significant in multivariate analysis.was significant in multivariate analysis.

Although the number of violent crimes inAlthough the number of violent crimes in

both juvenile and transitional periods wasboth juvenile and transitional periods was

small, it is of interest that none of thesmall, it is of interest that none of the

6 persons who committed violent crimes6 persons who committed violent crimes

in the juvenile period were among thein the juvenile period were among the

12 committing them in the transitional12 committing them in the transitional

period.period.

12 312 3

Fig.1Fig.1 Temporal associationsbetweenvariables assumed formultivariate longitudinalmodel-fitting.Variableswere entered inblocks according to the ageperiod towhichTemporal associationsbetweenvariables assumed formultivariate longitudinalmodel-fitting.Variableswere entered inblocks according to the ageperiod towhich

they were assigned. ASPD, antisocial personality disorder.they were assigned. ASPD, antisocial personality disorder.

Fig. 2Fig. 2 Finalmodel frommultivariate analysis, retaining only significant associations. Adjusted odds ratios are given, along with significance levels: *Final model frommultivariate analysis, retaining only significant associations. Adjusted odds ratios are given, along with significance levels: *PP550.05; **0.05; **PP550.01;0.01;

******PP550.001. ASPD, antisocial personality disorder; CD, conduct disorder.0.001. ASPD, antisocial personality disorder; CD, conduct disorder.
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The finding of antisocial personalityThe finding of antisocial personality

disorder in early adult life was predicteddisorder in early adult life was predicted

by three variables: conduct disorder,by three variables: conduct disorder,

hyperactivity and any transitional crime.hyperactivity and any transitional crime.

That crime in the preceding age period pre-That crime in the preceding age period pre-

dicted early antisocial personality disorderdicted early antisocial personality disorder

is not surprising, but the further impact ofis not surprising, but the further impact of

childhood variables, having accounted forchildhood variables, having accounted for

the intermediate effects, is notable. On itsthe intermediate effects, is notable. On its

own, conduct disorder correctly classifiedown, conduct disorder correctly classified

early antisocial personality disorder inearly antisocial personality disorder in

69.5% of the sample. Of those with69.5% of the sample. Of those with

conduct disorder, half (48 of 95; 51%)conduct disorder, half (48 of 95; 51%)

went on to have antisocial personalitywent on to have antisocial personality

disorder in the early period, whereas onlydisorder in the early period, whereas only

17 of the 115 (15%) not reaching the17 of the 115 (15%) not reaching the

conduct disorder threshold had subsequentconduct disorder threshold had subsequent

antisocial personality disorder. Nine ofantisocial personality disorder. Nine of

these 17 had one DSM–III–R symptom,these 17 had one DSM–III–R symptom,

leaving only 8 of the 65 with early anti-leaving only 8 of the 65 with early anti-

social personality disorder without anysocial personality disorder without any

DSM–III–R conduct symptoms by retro-DSM–III–R conduct symptoms by retro-

spective report. About the same proportionspective report. About the same proportion

of those with hyperactivity (23 out of 42;of those with hyperactivity (23 out of 42;

55%) developed early antisocial personality55%) developed early antisocial personality

disorder, although its impact in multivariatedisorder, although its impact in multivariate

analyses was smaller than that of conductanalyses was smaller than that of conduct

disorder. The combination of childhooddisorder. The combination of childhood

conduct disorder and hyperactivity, alongconduct disorder and hyperactivity, along

with any crime in the preceding period, cor-with any crime in the preceding period, cor-

rectly classified more than three-quartersrectly classified more than three-quarters

(78%) of the sample with respect to early(78%) of the sample with respect to early

antisocial personality disorder.antisocial personality disorder.

Any early adult crime was predicted byAny early adult crime was predicted by

any offences in the preceding period, aany offences in the preceding period, a

delinquent peer group and conduct dis-delinquent peer group and conduct dis-

order, with crime in the preceding periodorder, with crime in the preceding period

the strongest predictor. Violent crime inthe strongest predictor. Violent crime in

early adulthood was predicted by any crimeearly adulthood was predicted by any crime

in both of the two preceding periods.in both of the two preceding periods.

Although violent crime in the transitionalAlthough violent crime in the transitional

period was a significant predictor inperiod was a significant predictor in

bivariate analyses, it failed to reachbivariate analyses, it failed to reach

significance in multivariate analysis.significance in multivariate analysis.

Current antisocial personality disorderCurrent antisocial personality disorder

was most strongly predicted by its presencewas most strongly predicted by its presence

in the preceding period. Any crime in thein the preceding period. Any crime in the

transitional period added to the prediction.transitional period added to the prediction.

Because any crime in the transitional periodBecause any crime in the transitional period

and any crime in the early adult periodand any crime in the early adult period

were so strongly associated they did notwere so strongly associated they did not

predict independently, but there was littlepredict independently, but there was little

difference in the model fit according todifference in the model fit according to

which crime variable was entered. In thewhich crime variable was entered. In the

presence of early antisocial personalitypresence of early antisocial personality

disorder, none of the earlier childhooddisorder, none of the earlier childhood

variables contributed in multivariatevariables contributed in multivariate

analyses, because the association betweenanalyses, because the association between

early and current antisocial personalityearly and current antisocial personality

disorder was so strong. When early anti-disorder was so strong. When early anti-

social personality disorder was removedsocial personality disorder was removed

as a predictor of its current presenceas a predictor of its current presence

but all other preceding variables werebut all other preceding variables were

entered into the model, the two significantentered into the model, the two significant

independent predictors were conduct dis-independent predictors were conduct dis-

order (ORorder (OR¼8.2, 95% CI 1.7–39.4;8.2, 95% CI 1.7–39.4;

PP550.01) and early adult crime0.01) and early adult crime

(OR(OR¼11.8, 95% CI 3.2–43.3;11.8, 95% CI 3.2–43.3; PP550.001).0.001).

Early antisocial personality disorder andEarly antisocial personality disorder and

transitional crime correctly classifiedtransitional crime correctly classified

92.3% of the group with respect to current92.3% of the group with respect to current

antisocial personality disorder; a similarantisocial personality disorder; a similar

multivariate model including conductmultivariate model including conduct

disorder and early adult crime correctlydisorder and early adult crime correctly

classified 91.6% of the group.classified 91.6% of the group.

In the current period, any crime wasIn the current period, any crime was

independently predicted by any crime inindependently predicted by any crime in

both the early adult and juvenile periods.both the early adult and juvenile periods.

Current violent crime was independentlyCurrent violent crime was independently

predicted by early adult antisocial personal-predicted by early adult antisocial personal-

ity disorder and also by reading problems.ity disorder and also by reading problems.

All 11 participants with current violentAll 11 participants with current violent

crime had a history of any crime in thecrime had a history of any crime in the

early adult period, indicating a strongearly adult period, indicating a strong

relationship, although an odds ratio couldrelationship, although an odds ratio could

not be calculated.not be calculated.

Characteristics of childhoodCharacteristics of childhood
disruptive symptomsdisruptive symptoms

The role of age at onset of DSM–III–R con-The role of age at onset of DSM–III–R con-

duct disorder symptoms was examined byduct disorder symptoms was examined by

determining the age at first onset of anydetermining the age at first onset of any

symptom and then dichotomising accord-symptom and then dichotomising accord-

ing to onset before age 10 years or at 10ing to onset before age 10 years or at 10

years or later, as specified in DSM–IVyears or later, as specified in DSM–IV

(American Psychiatric Association, 1994).(American Psychiatric Association, 1994).

Of the 167 participants with any conductOf the 167 participants with any conduct

disorder symptom, 104 reported onset ofdisorder symptom, 104 reported onset of

at least one symptom before age 10 years.at least one symptom before age 10 years.

In bivariate logistic regression, age at onsetIn bivariate logistic regression, age at onset

was not significantly associated with IQ orwas not significantly associated with IQ or

reading problems and fell short of areading problems and fell short of a

significant association with hyperactivitysignificant association with hyperactivity

(OR(OR¼2.1, 95% CI 0.9–5.0;2.1, 95% CI 0.9–5.0; PP¼0.10). Early0.10). Early

age at onset also did not predict any of theage at onset also did not predict any of the

adult outcomes. The findings were similaradult outcomes. The findings were similar

when the analysis of symptom onset waswhen the analysis of symptom onset was

limited to those with a conduct disorderlimited to those with a conduct disorder

diagnosis.diagnosis.

The predictive role of levels of conductThe predictive role of levels of conduct

and hyperactivity symptoms was tested byand hyperactivity symptoms was tested by

creating three groups: those not meetingcreating three groups: those not meeting

threshold for either conduct disorder orthreshold for either conduct disorder or

early antisocial personality disorderearly antisocial personality disorder

((nn¼98); those with conduct disorder but98); those with conduct disorder but

not early antisocial personality disordernot early antisocial personality disorder

((nn¼47); and those with both conduct dis-47); and those with both conduct dis-

order and early antisocial personalityorder and early antisocial personality

disorder (disorder (nn¼48). The three groups were48). The three groups were

compared with respect to the mean numbercompared with respect to the mean number

of hyperactivity and conduct disorderof hyperactivity and conduct disorder

symptoms using analysis of variancesymptoms using analysis of variance

(ANOVA; Table 4). There was a significant(ANOVA; Table 4). There was a significant

main effect for both symptom counts, withmain effect for both symptom counts, with

aa post hocpost hoc Tukey test indicating significantTukey test indicating significant

group differences between all three groupsgroup differences between all three groups

for conduct symptoms. For hyperactivity,for conduct symptoms. For hyperactivity,

group differences were significant betweengroup differences were significant between

no antisocial behaviour and persistent anti-no antisocial behaviour and persistent anti-

social behaviour and also between childsocial behaviour and also between child

antisocial behaviour only and persistentantisocial behaviour only and persistent

antisocial behaviour.antisocial behaviour.

A similar strategy was used to examineA similar strategy was used to examine

the specific impact of aggressive and non-the specific impact of aggressive and non-

aggressive childhood antisocial behavioursaggressive childhood antisocial behaviours

on persistence. The aggressive conduct dis-on persistence. The aggressive conduct dis-

order symptoms included fighting, assaultorder symptoms included fighting, assault

on others, stealing with confrontation ofon others, stealing with confrontation of

the victim, threatening others, extortionthe victim, threatening others, extortion

and cruelty to animals, and were scoredand cruelty to animals, and were scored

by a symptom count of 0–6. All otherby a symptom count of 0–6. All other

conduct symptoms were included in theconduct symptoms were included in the

non-aggressive count, and scored from 0non-aggressive count, and scored from 0

124124

Table 4Table 4 Mean symptom levels according to stability of antisocial behaviourMean symptom levels according to stability of antisocial behaviour

Symptom areaSymptom area GroupmeansGroupmeans FF(2,190)(2,190)
11 GroupGroup

NeverNever

antisocialantisocial

(1)(1)

Antisocial inAntisocial in

childhood onlychildhood only

(2)(2)

Antisocial inAntisocial in

both periodsboth periods

(3)(3)

differencesdifferences22

Total conductTotal conduct 0.250.25 3.913.91 5.565.56 248.84***248.84*** 11552, 12, 1553, 23, 25533

Total hyperactivityTotal hyperactivity 0.520.52 1.331.33 3.703.70 16.60***16.60*** 11553, 23, 25533

Aggressive conductAggressive conduct 0.030.03 0.830.83 1.771.77 82.62***82.62*** 11552, 12, 1553, 23, 25533

Non-aggressive conductNon-aggressive conduct 0.230.23 3.093.09 3.753.75 290.42***290.42*** 11552, 12, 1553, 23, 25533

1. Analysis of variance;1. Analysis of variance; PP550.05; **0.05; **PP550.01; ***0.01; ***PP550.001.0.001.
2. Tukey2. Tukey post hocpost hoc test, all tested attest, all tested at PP550.05.0.05.
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to 7. For both cases there was a highlyto 7. For both cases there was a highly

significant main effect (Table 4) and Tukeysignificant main effect (Table 4) and Tukey

post hocpost hoc tests indicated that all three groupstests indicated that all three groups

were significantly different from eachwere significantly different from each

other.other.

DISCUSSIONDISCUSSION

Conduct disorder and hyperactivityConduct disorder and hyperactivity
as predictors of adult antisocialas predictors of adult antisocial
personality disorderpersonality disorder

Our findings extend the results from otherOur findings extend the results from other

longitudinal studies by demonstrating thelongitudinal studies by demonstrating the

long-term impact of childhood characteris-long-term impact of childhood characteris-

tics on antisocial behaviour in mid-adulttics on antisocial behaviour in mid-adult

life. Bivariate analyses show that bothlife. Bivariate analyses show that both

childhood hyperactivity and conduct dis-childhood hyperactivity and conduct dis-

order are as strongly related to later as toorder are as strongly related to later as to

early adult antisocial personality disorder.early adult antisocial personality disorder.

The multivariate findings further supportThe multivariate findings further support

the role of childhood behaviour problemsthe role of childhood behaviour problems

in demonstrating the independent associa-in demonstrating the independent associa-

tions of conduct disorder and hyperactivitytions of conduct disorder and hyperactivity

on antisocial personality disorder in theon antisocial personality disorder in the

early adult period. Within this sample, onlyearly adult period. Within this sample, only

14 of the 104 (13%) participants below the14 of the 104 (13%) participants below the

threshold for both hyperactivity and con-threshold for both hyperactivity and con-

duct disorder had early adult antisocialduct disorder had early adult antisocial

personality disorder, compared with 20 ofpersonality disorder, compared with 20 of

31 (65%) of those in whom both disorders31 (65%) of those in whom both disorders

were present. The observation that child-were present. The observation that child-

hood conduct disorder and hyperactivityhood conduct disorder and hyperactivity

did not predict antisocial personality dis-did not predict antisocial personality dis-

order in the current period in the multi-order in the current period in the multi-

variate analyses reflects the strongvariate analyses reflects the strong

relationship between antisocial personalityrelationship between antisocial personality

disorder in the two periods. Of the 14 par-disorder in the two periods. Of the 14 par-

ticipants with both conduct disorder andticipants with both conduct disorder and

current antisocial personality disorder, onlycurrent antisocial personality disorder, only

one did not also have early antisocialone did not also have early antisocial

personality disorder; this person’s interviewpersonality disorder; this person’s interview

data recorded only one symptom of the dis-data recorded only one symptom of the dis-

order in the 22–30 year age period but aorder in the 22–30 year age period but a

violent offence was committed by him dur-violent offence was committed by him dur-

ing that time. Of participants with neithering that time. Of participants with neither

hyperactivity nor conduct disorder, only 2hyperactivity nor conduct disorder, only 2

of 81 (2.5%) with current period data hadof 81 (2.5%) with current period data had

current antisocial personality disorder,current antisocial personality disorder,

compared with 7 of 20 (35%) where bothcompared with 7 of 20 (35%) where both

childhood disorders were present.childhood disorders were present.

Mediating influences betweenMediating influences between
childhood conduct andchildhood conduct and
hyperactivity disorders and adulthyperactivity disorders and adult
outcomeoutcome

Our findings highlight the role of mediatorsOur findings highlight the role of mediators

in the longitudinal course of antisocialin the longitudinal course of antisocial

behaviour. Having a delinquent peer groupbehaviour. Having a delinquent peer group

in adolescence independently predicted anyin adolescence independently predicted any

crime in both the transitional and the earlycrime in both the transitional and the early

adult period as well as violent crime inadult period as well as violent crime in

current adulthood. Of those with conductcurrent adulthood. Of those with conduct

disorder and early adult antisocial person-disorder and early adult antisocial person-

ality disorder, 62% had a delinquent peerality disorder, 62% had a delinquent peer

group in the intervening time period, com-group in the intervening time period, com-

pared with only 39% of those with conductpared with only 39% of those with conduct

disorder but no adult antisocial personalitydisorder but no adult antisocial personality

disorder and 9% of those with neither.disorder and 9% of those with neither.

Similarly, in multivariate analyses any juve-Similarly, in multivariate analyses any juve-

nile crime was a predictor of crime in allnile crime was a predictor of crime in all

three of the subsequent periods. Thesethree of the subsequent periods. These

mediators are themselves predicted bymediators are themselves predicted by

childhood conduct disorder. A notablechildhood conduct disorder. A notable

exception was violent crime, which couldexception was violent crime, which could

be considered the most extreme of the anti-be considered the most extreme of the anti-

social behaviours but predicted very littlesocial behaviours but predicted very little

subsequent antisocial behaviour. Thesubsequent antisocial behaviour. The

bivariate analyses of violent offences as pre-bivariate analyses of violent offences as pre-

dictors demonstrated odds ratios that weredictors demonstrated odds ratios that were

well above 1, but often with wide confi-well above 1, but often with wide confi-

dence intervals, because of the smalldence intervals, because of the small

number of participants who had committednumber of participants who had committed

violent offences. It is therefore likely thatviolent offences. It is therefore likely that

the failure of violent offences to predict isthe failure of violent offences to predict is

mainly a problem of power.mainly a problem of power.

Our failure to find a significant associa-Our failure to find a significant associa-

tion between aloofness and antisocialtion between aloofness and antisocial

behaviour may relate to variable definition.behaviour may relate to variable definition.

Our measure of aloofness is based on theOur measure of aloofness is based on the

absence of a peer group and does not takeabsence of a peer group and does not take

account of the motivational componentsaccount of the motivational components

that might differentiate anxious individualsthat might differentiate anxious individuals

who are interested in having social relation-who are interested in having social relation-

ships from those who are truly aloof. Otherships from those who are truly aloof. Other

work has highlighted the need to differenti-work has highlighted the need to differenti-

ate anxiety or withdrawal, which do notate anxiety or withdrawal, which do not

increase the risk of antisocial behaviour,increase the risk of antisocial behaviour,

from aloofness or inhibition (Kerrfrom aloofness or inhibition (Kerr et alet al,,

1996). Our aloofness measure showed a1996). Our aloofness measure showed a

non-significant association with the pre-non-significant association with the pre-

sence of an anxiety disorder (ORsence of an anxiety disorder (OR¼2.8,2.8,

95% CI 0.8–10.1;95% CI 0.8–10.1; PP¼0.11), suggesting that0.11), suggesting that

it might be contaminated by anxiety. Asit might be contaminated by anxiety. As

anxiety may be protective against antisocialanxiety may be protective against antisocial

behaviour (Kerrbehaviour (Kerr et alet al, 1997), this con-, 1997), this con-

tamination could wash out an effecttamination could wash out an effect

of aloofness. When those with an asso-of aloofness. When those with an asso-

ciated anxiety disorder were excluded fromciated anxiety disorder were excluded from

the aloofness group, the numbers (5the aloofness group, the numbers (5

participants) were too small for analysis.participants) were too small for analysis.

Predictive role of severity and earlyPredictive role of severity and early
onset of conduct disorderonset of conduct disorder

This study supports the view that severityThis study supports the view that severity

of conduct problems is an important pre-of conduct problems is an important pre-

dictor of outcomes (Robins, 1991). Adictor of outcomes (Robins, 1991). A

similar effect was found for symptoms ofsimilar effect was found for symptoms of

hyperactivity. Our results confirm thehyperactivity. Our results confirm the

importance of childhood aggression onimportance of childhood aggression on

long-term outcome but highlight that non-long-term outcome but highlight that non-

aggressive conduct symptoms also predictaggressive conduct symptoms also predict

adult status. The absence of aggressionadult status. The absence of aggression

may not indicate a good prognosis whenmay not indicate a good prognosis when

there are multiple other conduct disorderthere are multiple other conduct disorder

and hyperactivity symptoms.and hyperactivity symptoms.

Other studies have differentiated early-Other studies have differentiated early-

onset from adolescent-limited conductonset from adolescent-limited conduct

disorder, suggesting that the latter is asso-disorder, suggesting that the latter is asso-

ciated with a relatively good long-termciated with a relatively good long-term

prognosis (Moffitt, 1993prognosis (Moffitt, 1993aa). Our results fail). Our results fail

to substantiate this distinction, detecting noto substantiate this distinction, detecting no

significant difference in outcome accordingsignificant difference in outcome according

to age at onset of conduct symptoms. Oneto age at onset of conduct symptoms. One

possible explanation for this difference ispossible explanation for this difference is

that retrospective recall might increasethat retrospective recall might increase

inaccuracy in dating symptom onset,inaccuracy in dating symptom onset,

obscuring a true relationship in our data.obscuring a true relationship in our data.

It is also possible that factors associatedIt is also possible that factors associated

with clinical referral have influenced thewith clinical referral have influenced the

impact of early-onsetimpact of early-onset v.v. late-onset disorder,late-onset disorder,

with those experiencing later onset whowith those experiencing later onset who

were referred for psychiatric assessmentwere referred for psychiatric assessment

being a subgroup at greater risk of on-being a subgroup at greater risk of on-

going antisocial behaviour than the generalgoing antisocial behaviour than the general

population with late-onset conduct dis-population with late-onset conduct dis-

order. Against this interpretation is the factorder. Against this interpretation is the fact

that the distinction between early and latethat the distinction between early and late

onset has been reported in other clinicalonset has been reported in other clinical

samples (Laheysamples (Lahey et alet al, 1998). A recent, 1998). A recent

follow-up into adult life of the sample infollow-up into adult life of the sample in

which the early-onset/adolescent-limitedwhich the early-onset/adolescent-limited

distinction was made revealed that thedistinction was made revealed that the

later-onset group were showing more adultlater-onset group were showing more adult

antisocial behaviour than controls, suggest-antisocial behaviour than controls, suggest-

ing that outcome for this group mighting that outcome for this group might

be less benign than previously thoughtbe less benign than previously thought

(Moffitt(Moffitt et alet al, 2002)., 2002).

Cognitive influences on antisocialCognitive influences on antisocial
behaviourbehaviour

Level of IQ was associated with childhoodLevel of IQ was associated with childhood

conduct disorder and also with juvenile de-conduct disorder and also with juvenile de-

linquency, both ‘any’ and ‘violent’ crimelinquency, both ‘any’ and ‘violent’ crime

under age 17 years, and any crime duringunder age 17 years, and any crime during

the transitional period. There was no signif-the transitional period. There was no signif-

icant association, even in bivariate ana-icant association, even in bivariate ana-

lyses, with adult outcomes, although thelyses, with adult outcomes, although the

relationship with violent crime in earlyrelationship with violent crime in early

and mid-adulthood fell just short of signifi-and mid-adulthood fell just short of signifi-

cance (cance (PP¼0.06 and0.06 and PP¼0.08, respectively)0.08, respectively)

and the relationships with early and currentand the relationships with early and current

antisocial personality disorder were ofantisocial personality disorder were of

similar magnitude. The effect of readingsimilar magnitude. The effect of reading

problems was more long-lasting, with sig-problems was more long-lasting, with sig-

nificant bivariate associations with anynificant bivariate associations with any

crime in the transitional, early adult andcrime in the transitional, early adult and

current periods and with violent crime incurrent periods and with violent crime in
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mid-adulthood. The relationship with latermid-adulthood. The relationship with later

violent crime remained in the multivariateviolent crime remained in the multivariate

analysis. Most of the previous work linkinganalysis. Most of the previous work linking

early cognitive problems and subsequentearly cognitive problems and subsequent

antisocial behaviour has used adult crimin-antisocial behaviour has used adult crimin-

ality rather than antisocial personality asality rather than antisocial personality as

the outcome (Farrington, 1993), and hasthe outcome (Farrington, 1993), and has

suggested that the link might be largelysuggested that the link might be largely

with verbal ability and verbal memory orwith verbal ability and verbal memory or

executive functioning deficits (Moffitt,executive functioning deficits (Moffitt,

19931993bb). Although the Quick Test correlates). Although the Quick Test correlates

slightly more with verbal than with perfor-slightly more with verbal than with perfor-

mance IQ tests, it is best considered as amance IQ tests, it is best considered as a

general measure of ability. It is possible thatgeneral measure of ability. It is possible that

a more specific measure would have showna more specific measure would have shown

stronger associations with adult outcomes.stronger associations with adult outcomes.

Our finding of prediction from readingOur finding of prediction from reading

problems not only to criminality but alsoproblems not only to criminality but also

to antisocial personality disorder arguesto antisocial personality disorder argues

against a mechanism of poor literacyagainst a mechanism of poor literacy

affecting detection rather than perpetrationaffecting detection rather than perpetration

of crime and suggests instead that readingof crime and suggests instead that reading

problems are a weak but long-termproblems are a weak but long-term

predictor of antisocial behaviour morepredictor of antisocial behaviour more

generally.generally.

The failure to find an associationThe failure to find an association

between reading problems and conductbetween reading problems and conduct

disorder is surprising because of the consis-disorder is surprising because of the consis-

tency of this finding in earlier researchtency of this finding in earlier research

(Maughan(Maughan et alet al, 1996). However, work, 1996). However, work

has suggested that the link between readinghas suggested that the link between reading

problems and disruptive behaviour might beproblems and disruptive behaviour might be

mediated through hyperactivity (Fergussonmediated through hyperactivity (Fergusson

& Horwood, 1995), an association that& Horwood, 1995), an association that

was present in our data. Although our mea-was present in our data. Although our mea-

sure was retrospective, it showed goodsure was retrospective, it showed good

agreement with the childhood psychometricagreement with the childhood psychometric

data that were available. The finding ofdata that were available. The finding of

much weaker links between readingmuch weaker links between reading

problems and adult antisocial behaviour isproblems and adult antisocial behaviour is

consistent with other follow-up studiesconsistent with other follow-up studies

(Maughan(Maughan et alet al, 1996). The association in, 1996). The association in

multivariate analysis between readingmultivariate analysis between reading

problems and any crime in early adulthoodproblems and any crime in early adulthood

and violent crime in mid-adult life, butand violent crime in mid-adult life, but

not with antisocial personality disorder,not with antisocial personality disorder,

suggests that the link between cognitivesuggests that the link between cognitive

problems and antisocial outcomes isproblems and antisocial outcomes is

strongest in relation to criminality. Thestrongest in relation to criminality. The

question remains open from the studies toquestion remains open from the studies to

date whether this relationship in partdate whether this relationship in part

reflects the greater likelihood of those withreflects the greater likelihood of those with

cognitive problems being detected whencognitive problems being detected when

involved in criminality.involved in criminality.

Implications for interventionImplications for intervention

The importance of childhood and adoles-The importance of childhood and adoles-

cent predictors of subsequent antisocialcent predictors of subsequent antisocial

behaviour raises the possibility thatbehaviour raises the possibility that

intervention to reduce these antecedentsintervention to reduce these antecedents

might alter adult outcomes. Several inter-might alter adult outcomes. Several inter-

vention programmes, such as On Track invention programmes, such as On Track in

the UK, have reduction of adult antisocialthe UK, have reduction of adult antisocial

behaviour as an explicit aim of child-basedbehaviour as an explicit aim of child-based

intervention. However, the demonstrationintervention. However, the demonstration

of a longitudinal association does not implyof a longitudinal association does not imply

particular mechanisms of causality. Inparticular mechanisms of causality. In

particular, if the longitudinal associationparticular, if the longitudinal association

is due to genes that affect the risk of bothis due to genes that affect the risk of both

child and adult problems, then inter-child and adult problems, then inter-

ventions to reduce the presence of child-ventions to reduce the presence of child-

hood problems will not reduce negativehood problems will not reduce negative

adult outcome. Thus, caution is necessaryadult outcome. Thus, caution is necessary

regarding the implications of the findingsregarding the implications of the findings

for intervention.for intervention.
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